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(57) mm 

Wfc^ftl *T«lEL^*/K7>|S£g&C l-Cni:S 
&&A 1 ~AmK««l$*i4l§«K7>f /<4 1 0 l±, * 




1 

* I k'*Ut»t 4 - Sr»fR t L fc E L m 

<r>%m l m=f-<r>m^\^w.&<r>mmz^m l < &4 «t -? 
K*e***reft-r * £ t «r^at Lfc»*« i e« 

«TE*7'5>*>^JWWO»T«P JSC J: •) KfC*S 
L 1 ftMff*«3 cot *>0-oKE«<OW«E 

*Lfc»tt«UJtLTIi, B&E^m»fLT-coffili«8W, ifE 
4ffll *>»-o(CEfiW^r«E L*^S<0^»^ o 

&HLT^fbWS&S*t4^t*!R-ai: LfcSlfcSlftM 
«*«3 0t *>«>-ok:E*W>#*E L3e^*fiOK» 

li^<0#764W M E L /<* *tf>ft*<D»«il*56 
W»?e»1-4HMi K7-f Afc **«LT*r«E L^* 

* £ i a 4 ft it tOW® E L jfrp * 3f S O^ST'IS* S 
* 4**6-7 h 'J 7niiJ^tj»E L3e*»BO(g 

ttE&& k ? -r ; ifE#^s&»3 mnfflizy? >*> 
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■cffigi$ii4iggiii«-, mz&yy >*>ym®Kmm 
*»«r«»i-4m*fflh9>yx^fc, ccoai^h7> 

»i:**1-4 Lfc»*«7EiW>#«EL 

[8»*«9J HHBIMK^/W l»E*Efft«>j&S»J 
10 WUj£*«"Cffitt?ft4lB«*o*fl r .ri*, luE#7'7>- 

§ co #g E L *^ «>H2f |6|«E«>*ttUB&5 L < 4 4 <fc 
t KHuE±«»-esEiijl-4 :t^tt LfcW** 7 i 

tzimim 8 e*w>*t«e l mm^m^mmmm 0 

[ffiftgl 0l IHBIiSK 9 iiE#7-7>4r> 

^«J#x. iit^SiL 7 9 co t 

*, co-o KE«<&*« E L S^SecoWfij^fto 

1] IMEIl*K5'fA*«, «fE#7*7>*> 
20 ^HcoM^t|5]li#UBliE±*»fL-eco!SI&*Ptet4 Z 
t*imk Lfc»*S7 7SSS!*ai 0©HO-oi: 
EtRO*«E L****<oe»ilfto 

jwiaiu5e**-cett5ft4»*«iroo^Ei»<o*aE»!iai 

^Hlc^bTli> i»E**aET?oettJ(IIBI, ffiE£VX 
T?e»t4ii:«:»»fcLfc»**7^SI!*ai 1 CO 
■9 *>co-olcfe®co*«E L^HftOKttllSo 
30 [IS*S 1 3 ] KERBS K 7 ><i>K fflrEftEftOjt* 

»MK3e*a-eB»sn4iis««)*fi'ti»E#r9 > 

Vit-COCft * mm Sitt«ItL ^»*« 7 7iM 
aS#«l 0 co 0 *,co-oUE®co*^E L^^lcoK 

-*3SB-CmrE#^Siiti;* : fi£t4^i6-> 'J 7^/^-9 UJV 

40 c;#i»E#eift«:fi 1 ^{a*itt«-#»««iri:u*L, 

MMOS 1-7^-/^?^ ZWf-v + iVMtiijjMM 
OS F5>-y^^ t-CCMOS»lSSn«rE*«»iJJ: 
tfg«e&ft*&+4P'f- + **S(H#flIM0S h7>y 
7.^t, ifEP^-V^JVMffi^fflMOS h7>v'7,^co 

ir**stiw»«-?-u*^Sfl(rENf--ir**sasfflMo 

S h 7 coy- hJ3±c>*BuE7 p, J K9^/<«*W 

50 1 3 CO o *>co-otzKmcO^«|E L ^^gcOIJl 



3 

?«N?-**/i'9INlffiMOS h7>>**? t, WHM 
fl^ft&?ftP****9MflMlM0S YvyHX? 

IW*«1 6] TmEBSK^-f lOTB*fl|EL/«* 
/U * 2 © k *BJile^1- * 2 © k SsPgfiSE^lctt 

IMi 3a^o-ocetto#ftEL*?i;£BaK 

as »o 

111*81 7] mEiwiK ? >r *i.«3i»e>ft»sn 

imB#ttAEIK]ft*. CMOS«jS"C»«i«ffi*{IM&+a 

msR t £t% t srttj&r * k mim<o p -f - -v * >mtati 

fflMOS h7>->'xyt, mfES-P^i-^SastlfflM 
OS l-^VyX^y- htHWtikfloyj K^-f 

iBN^-v^^aai^fflMos f- v>->'x^©r- hij«t 
tm&s* r y k 9 <r t urn? i mwm t s-wt s i 

6E«Ot«EL|{f8iOE 

»+SNf- + *rt'S«l»fflMOS h7>y^^t, ftffi 
*ffi*ttl&-f4Pf- + *Jl'3IW»JflM0S h9>v** 

[f&9f<DSMffl*!fc9n 
[0 0 0 l] 

[0 0 0 2] 

«el;<*jh 0 mcw.mhm&m.m.i 0 0 tr*ts 

j£S*vcv>a 0 ;£$E L><*>H 0 Oti, #7^1fii 
K*«*«*a9J***&4*»ffifcAl ^Amt^ig 

^SifeSEbSnSWttELK^El.l -Em.ni 
LT, Th'J**tt<flB**i&*Lfc«irc**„ gift 
*l2 0 0tt, B&*Al -A«U*5lW«aS*t*» 
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il«ttCK?^/<2 2 0 £-CtSj££*i-Cv>* o »iK7 
-f/<2 2 0i:i III&&&C1 ^Cn^-g<0^fflWPiT- 

1 OlCi OR&ttAl -A«*e»-f4CtUJ: 
fEjeoXjftttlO^rftELaET-Ei.j 

[0003] *u, oot LToee*we» 

gtt3 0 0(:ov>T|l 0fc£i>*[2l 1 ^#)HL-CKn 
10 -fio 01 Otcfc^T, SEi&2Sfl3 0 0«i, »«K5-f 
A3 1 0 t, »SK5-f/<3 2 0 tfii?tL, BCK 
7^^'3 1 0I±, tffcBL'*** 1 0 OO&filffii&Al 
-A«U*5lW«aESfL*fljjtjJi^-OA 1 -OAmt, 
Igfitft^D 1 ^Dm(C*o*§#m^^OA 1 -OAra 
*® E L mi- E 1 . 1 - E m, n * mS©»Jt "CH * S * * 
£ fc £ * I Fl * l±»*ff lh $ * S 

«r«M&-r &mffl©ffi7Jll]S&3 3 0 fc if L, i«K7^f 
/<3 2 0I±, ttttEL'<**l 0 0O#i$&ttCl ~C 
nfcmjKWSKSfiatbaJrfOC 1 -OCnt> 
20 1 -S nlC^o'^^tiS^^T-OC 1 -OC ni:l 

5 0t*tLTV>S. i^, iWg^Dl-Dmli, ^ 
i^llIK?^^ 1 0i:v'J7^i:MSti, US K 
7-f^'3 1 OrtWH^L^V'H^-C/^? U^U|gftS*t 

*tt tuu^^jgsisiiTa*ia»3 3 otc&ii&sft 

^'3 2 0CX^- hfi-tST^fili^Stl, H«K9-f A 

3 2 ofi<nm7FL%^M&-cm%.v>'*»'Ziz.m&2tL2> 

tt 4lCU^;W|E»SiXTm^@IK3 5 OlCttl&StT. 
30 «o #m*0»3 3 0, 3 5 Ott, W*JIT-0A1U« 
«Siifcai*Btt3 3 0, fcitfffl^SST-OC 1 

sii^aj*ia»3 5 o<D*.®&mi&zmmL, m<omij 
1&3 3 0, 3 5 o itm-®&mi$.r'ihy) Mm*%®i 

[0 0 0 4] ftUI&T-OA 1 U«IS3ftfcfltfj0l&3 3 
0I±, jem»IFliJJ:0«*«fi*:«il&t4CMOS« 
^OP^-V^^Sffi^JfflMOS h5>->*^^ 3 3 1 fci 
^Nf-^V-attJ^fliMOS h7>v^^ 3 3 2 t, M 
OS h9>->'^^3 3 1 «:*7«»1-4fc*»CM0S h 

40 7>->*t;*3 3 ioy-h**a*ttvDDu»tt-r*p 

•^ + ^;ua»J»fflMOS h7>->*^^ 3 3 3 t, MOS 
h 7> 3 3 1 5:SSffi$lJait<5fc*UMOS h 9 
> >'7.^ 3 3 1 <T>Y- hmiiVG 1 **r$*fiVref{- 
«jR-f4 F7>X7ry-F 3 3 4 t, mMm^D 1 * 
RgmMOS h7/">'X^ 3 3 2 <oy- h7> 
X7?y- h 3 3 4<DP*-v*)im(»Y- hbiz#&? 
Z4>/*-f 3 3 5 tt*LTV>4, MOS h7>v*X 
^ 3 3 3©y- hth7>X7ry-h334©N-f--T 

so [o o o 5] masrpoc iu«as*i^m*iatt3 5 



5 

oii, iMME&v dd& xirmi&m&z&ft-rz cmos 

? 3 5 1 fciO'N^-v^l'SaiJjfflMOS h7>->^^ 

3 5 2 *#u ncatjfejHi^s lantsi 

[0 0 0 6J Klb3IB3 0 OtUaWftELX** 1 0 

0&EIMWD 1 -DmmSft, Ht«K94A32 

-f A3 2 0UX>- hft-9ST4 r (Mft3*i.*fc, IgK 
9<f A3 2 OF*JOl]^L£v>EB&34»f,, jfeSffi^S 1 - 
S ntf. nffl<OtB^[5]K3 5 0 U«JRfcKft|&$ ft4 0 
»SK7'f A3 1 OUKlMB-'g-D 1-Dm# 

ti:, SffiK7-f A3 1 0rt<?)BI^L^v>l5iK-C*A7 V 
iVizm^tlfzSmm^D 1 -Dm54 r mffloai»EI»3 

[ooo7] jjjlt, aiSJiTOAiuftScsnfcmsEi 

S&3 3 0 iffiaitfFOC 1 U»«$*ifctbail»3 5 0 
BUSftfcfrofctOfcflaeLT, Ell l£fiffflL-Cf& 

10 0 0 8] i-f, Bfsaici^aEstLiauii^-ci 
*v>t, ^sfg-ts i^mmmui-^^X'i)*), mos 

h7^y'7^3 5 1 li* >flJiU i3 J: ITMO S h 9 > v 
X^ 3 5 2 tt^WfSSftTtMjSfT-OC 1 UVffiVfi: 
VDDU"^;U-C*So Z<Dt&, m^jSgT-OCnli^ 
«iu^;wt-*I), m^S^OCl, OCnMoHiM 
T-OC 2 -~0Cn-iiiS^feVDDL-^;>-e*^ o c:co 

Sif, {1MS&3 3 0 KJ3V>T, Igitlf-fD 1 4<&j& 
m&U^^T**^ M0SF7>->'^^ 3 3 3rt**>ftlJ 

i?nsttii:h7>^77y- h 3 3 4#*7«i» 

?ftT, MOS h9>v'X*33 lor-MtVGl 
^miSSfiVDDl^K iiltfMOS l-7>y^?3 3 
2wr- h«eVG 2 7> 5 *^meVDDb^;i'-C, MOS 
h 7 > V* 9 3 3 1 tf* 7 MAP, i tfMO S h 9 y y 
3 3 2#*>l«tP$ft-C{{J7JiS ; y-OA 1 li&il&U^ 
/u-e** 0 LTtri'oT, £Ofc£»«||AlfcSMJlESft 
T^-S^rftELKT-El.l-El.nWd*., t^ELfT- 
El.l-El.n-llClliSmEVDD^ttl&^tL, «ELS 

t- e i , i - e i . n- 1 <n&!k®m umu f^j tc ?tm ? ft t v » 

[0 0 0 9] m*0B3 5 0 Htt*&SnTV»4jt 

SfrtS 1 ^mSSteVDDl^M:^ MO 
S h9>>'7.?3 5 \ tf*7fflffl2tl2>t fcfeKMOS 
h7>y7,? 3 5 2rt**>fM$£ftTai;/]Jigi : -OC Hi 

OC lWnom7J^OC2-OCnli^iimeVDDl' 
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^T-£>* 0 CWW)#fc>>) U|B]fflLT, ib7jIlK3 3 

0 i-i&f&ztix^zmMfs^D i ^m^mevDDu^^ 

C9]")f^t, MOS V 7 3 3 3t!) ? +7$I] 

isi^ h7>*77y- h 3 3 4* { +>$ijai$nT 

MO S h 9 > 9 3 3 1 ©y- MlfsiV G 1 
&Vrefl"<;H;£j it fcU, M0Sh9>v 

3 3 2 ©y- Hia[VG2^*tttl/' , cJH:flD 
fbi), MOSI-7>y^?33 1 4*£VXtlfP, £ i 
tfMOS l-7>y'x? 3 3 2* f *7W»SiiTlli*a ; ?- 
10 OA 1 *$>j£*at IFl7> f ttj££ft£ 0 iS/jfa 
KftmSftTvii^ftEL*?- El.l-El.n-lWJifcg 
*jWK*U tf«EL* : ?-El.l<0«£Sttj&* 

*JH^(6jmEVFlt^-5t, CW^HEL^T-EI.It!) 5 

[0 0 10] l»SClri f jfe££ft£iW*T-l 
^»©l*S*C2KJ:4j6£K»'T\ aa7JISK3 5 0lc 

20 fc>2>b. MO S F7/ 1 vT. ? 3 5 1 >fMfll £ft£ t 
t &KMOS h9>v** 3 5 2tf*7®m2iXXlhjj 
SST-OC 1 l±«jgmfiVDDl'^;HC§Jt)#fcSo - 
ffiTJST-OC 2(i««!U^;VT**»), ttSTjST- 
OC1, OC 2«^<7)m7J«?-OC3-OCn(imiliS 
eVDDU^^-e**o COffliltbUUBKILT, £B7J 
0^3 3 0Utti^$tLTV>4ffi»^D l^ttVfil/ 
^;HC^JI)#t»-5 t, MOS h 7>iSZfr 3 3 3A^V 
ftljffl), fciy f h7>^7rr- h 3 3 4#*7flJ»$*i 
TMOS h v>->*^^ 3 3 \<DY- MgfiVG 1 A f m« 

30 mfiVDDl'^;HC§Jl)#fc«5 t fc tic, MOSh7>y 
** 3 3 2 <or- hSftVG 2;» j miil;feVDDU^;Kl 
"9, MOS l-7>yX^3 3 1 ***7IWIP, iJ 

1 t>*MO S h 9 > v'X ^ 3 3 2 >W» Siirffi*a 
?OA 1 U^ttime*^?^, *«EL*^E1,1C0 

^*«EL*TEl,l-El,nC09*,, t*EL*^El. 
2JSWiii»«EVDD* t ttl&$*L» -e*tP>ro»^*iii6 

[0 0 1 1] W±0»ftU, W^EL^^El.l^llTfc 

JHOOi Lfti, ^ffiilKC 1 -C nOjUE**SUi^»C 
AJST-H*)iltt t tK» gMAl-AmOnfii 
OlItitjIftrtKflIti: fcUJ: &M<Dm%. 

[0 0 12] 

l%mwikLXi ttzmm] tz^x\ ±.tmm%. 

S3 0 0li, ±aL/:iit:, * 4 
50 «UH*-eioiKrogy<0ttS«ltcJ:4jfejtSB-C, cos 
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U Ht^S^T-^Kl^ilT 

?-£3S7fc£-£4t#, 01 lUfflMT-OAl 

*t.«)tat*tJ:ii:, 5fe*atIFl-CK»t4t, c 

*8ft.fc#*EL«^«)#AM#i«)36*aiFl-CM[ 
*U $fcU£ftfc*>*T«EL*?-©T*>jt*S*i4# 
tIE L**0*±**j«E*fi|U£«>j6*ifc I FlT-?cm 

ttnwtiLW. mi ncas^STOA ioma 

ttOJUWlfilWE VFl<7)*eiC J T-i*,±7!> ? 4 OKfcWji* 
MWK*oTLS^», tSEL/< 

(0 0 13] MoT, *«9il±±E<B|BI«.«*J!|ft1-4 

»!BU*«)jfeft-C|gtt?ii4»«ait**iilt*3fSgl*IBI 
iSLTC: WHffiij9t:«M $ KtzG® E L 

[0 0 14] 

e l / «* ;v «o i m.m<k u*jg*fl[ rt> f> 8* me k 

**EL/<*^Ofi*oPlffi«l*S6*St-ClEliL-C, * 

®e L'<*fl/K*tftattft«>*«E Lm?zmm<?>m 

»ffi«U««3ftfc*«E L 

T»jt-r a c t § 4JB#inimE-ceMS *ia * -co 

(2) *«WU«fc-5*«EL3E^«a©K»*feli, 
±E (1) JSt:i3v>-c. OTB#r9>*>^WHOlft 
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< &4 i 9 £ b ti. 

$ ft 4 ACKi;«« $ ftfcWa E L 

wwaELH^ojs^i6imffomeuB&^L<^4i-e 

10 fcWttE Lf^i *>jfe*Sftfcv>»««U:»R3ftfc 

ztitzGmLm=f-^<r>mm<r>ffiti&&it%<, #aE 

#T?£4o 

(3) *«WtC«*>4*«EL^«Boe»*ffili, 

±e (i) (2) «k*v»t, iwie**a^f> 

20 ^aft-ci, m&ztizmmmzmmztitzGmLm 

»TU #«EL*?-#**8ft-cett$ft4C:£li& 

(4) *«WU«fe4«-aEL3E*»H<0|gtt^ftl±. 

±e (i) mnm (3) eos^-ok^t, una 
**afcoeftwiBj&i*js**, nte&-7?>*>irxm 
vmm * t n— e* 4 i t *£Rfis t i-4o 

(5) *»WK(iM?4*aEL**3Sao|i»*fttt, 
±E (1) (4) «0?*»0--ofcJ3nT, ME 

mzfe7mxjm2ti%fr^tz®®m.\znLT<r>*T~$> 

frE*m«r-oigijiX!M, WEsfewa-ciifti-* 
;tSrMtt^„ ±E^acj:nif» #r9>*>r 

tz%®ELm : ?-<D2f<k®mfrb. M&ztizmmmzm 
mztLtzGrnELg^ v>n.m<n%Lti&*.ttt(: < , wa 

(6) *«Wtc«fc4*«EL3i^»Koe»*ftli, 
±E (1) «7iS (3) ficHO-o|:Uv>T, fJE 
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Zb*&9ib + &„ ±E#gU i fttf, #y 

?>*>^«««)iifto**iimiu£*aifcK»s*i4 

o ftfc-*tt E L SR^Off^S* t ra« 

S»KJtLTH*ft-Cff^ ik^-eSio 10 
(7) *|&WU«i34^SIELfE^S6Jl«)e»iHlli, 
*« E L / « * * ©BW* * ftUR& e VWEtt* 

MBU#«E L^^A'OttAoilttHtjemSlfCKIfti- 

* n s k 7 * /< t * l t t a e l /< * *> iz $ i ti & 
ffit<o#itE l mi- zmmv>m&x-%±2 it v 

V v E L^7pHe«>iEi&g«U:fcv> 

^ y«o»ft*«J#x* C fc 4: < ftilCttlS** - <t ^ 

(s) *3kmz%t>iG®ELmmgiU<nmsb$iW.i*, 
±E (7) aeuir»T, «rE»*K7^/<*», «rE*« 

m\t, fttjmv 9 offlm^om&iwmz. 

& o 

(9) *HWKfcfcS*«EL*^Htt<OE»*11li* 40 
±12 (7) Jgifctt (8) JfiHfiv»r, l»ffi»«K7>f 

m<omm\ mi^y>^>^mm<omn.^x\ nt 
tiftmt-fZo ±n&BLKitiii. 7y>*>?mm 
mx%%tz> t ^o^m im^mumma^mmz 
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g&-;g?I£ft£WaEL-f?OlF£#M^<b, 

ti, ±e (7) mnm o) so^©-^-^^. 
-k%ffi.<nw.mimiL, #«e l 

(11) *HWU^te4^aEL^Hgo|Eti)SS 
tt, ±IE (7) JSTiM (10) m<ni *,*)-oKisv» 
T, *KB«K9'f/<j&«, MU&7y>*>7'mm<n>ffl 

$&t Hi*K«ia*maE-eoetttiM6+« - 1 ^^mt 

(12) *|&WU«#>S^faEL|E*SI11©R»Slfi 
(±, ±E (7) m7!;S (11) S<OT*>(73-olziJV^ 

t> men* K? ffirE#Ea«>jfe*«!wn3e« 
% -ceni $ ti & is fitto o it ff o jfesew n u ^«»s-c- 

l, mvm&mmzTz'g.mxmwiztitzmmmKttL 
»±, *mie-cettHi:-f56*at?igi(it4fc*, 7*7 

*$^*ttEL* : F^*omiitoiit*ia*'±4<, *a 

(13) *««H"-:«*>4-t«EL-t^lHloe»-ft11 
i±, ±E (7) (10) JlOT*>o-o-cijv» 

<n®te#&?-&mmw.mzLxfrbiiiiu±m%LX'<r>m 
7-7 > * v won ^osjtffiFfl usemsfcett * *i 

W&nXlSLW. #7*7> + >^lfJFfl<7)Fjfl^*T% - 
fL> S^me^^ 1 ), iOBS-»-:«-S$*ifc-#ttEL 
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(14) *«HKftfc«*ttEL«i*£ftoeiliHI 
(i, ±E (7) «J1M (13) JlO? *>0-oi;iiv> 

h7>->*7,*i, ;«Nft^^|(bMMOS h y> 
y^^tfCMOSM? ^Mffi±mo£i3 ± IfifcWifc * 
ttl&1-4P^ + *A'SUB*fflM0S h7>v**i, H 

EPf-+^;vaai*fflMos )>5>-sxf0)y-hiw 

»©-tK*-2#l»eNf- + **SW2fflMOS h 7>v 
* * or- h & i J/mTlB7 P| J K 7 4 £ MUti fflffl 

(i 5) *%w\z%t>z%&EL&7nmw.<omwimw; 20 

li, ±E (7) «UM>T\ buE 7° V K5 & 
»«ffi*tt«&-f&Nf- + *;vSM»fflMOS h7>->7 
«SB«ffi«-ttj(&1-*Pf--v?.A'S«U«PfflMOS h 

(16) *^IWU«*5-5^«EL*^g<OKIii£S 
li, ±E (7) JgftS (13) 3Efl3 3*,0>-o£J3v> 
T, MCltff K?^^«(, #E**EL^*n/«:2<Ok 

mx-mmtzztzftWittZo 30 

(17) *H^tC^:b^WSELg/T^S<7>Jll!jge 
li, ±E (1 6) *'cisv>T, 1HE|§*K? ft 

B*#»**ri:U*L, fllG#UAEIII^ CMOS 
UMiJOPf-^^affi^fflMO S h7>y^^t, mi 40 

**amijfPfi-t u so* § b?e n f- + * /u a m # ffl m o s 
(is) *«imc«fc**«EL$^isttoe»*ii 

li, ±E (1 7) Ji':i3V>-C, ME#7'J K5^/<» 

ft»me*tti&-f*N^ + *^aw»fflMos vv 
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[0 0 15] 

12 0 Ot LTCD^lHiS0!l<7)^ii)gg4 0 OiiiU^ 
ttHS4 0 OUJ:*-fir«EL3E*i6a«)ffilll*ffi«-Hl 
75MH3«-*!HL-Ci!iWt4o 01KiiV>T, WM&W. 
4 0 Oli, iiK^^M lOt, iIK7-f/?4 2 0 
fC«flti?*i, B«K9'f/<4 1 Oli, tiEL^^ 
10 0O&H&&A1 -AmUmjKtt»tt$it4fll*J| 
fOAl-OAmt, SIH^OA 1 -OAmU, jt 
4 WO 7* 9 > * > y»i IB + t:**:ifc*i Iff P C H i if 

D 1 ~DmK*^£**a4fcli«tt*fi£ft 
»U jfeflE«IW4»KKttfi->3-Dl~DinUa6-sr#5e*iit 
*fctt»**ffi*ft»t4mffloai:tJlltt4 3 0i£W 
U KCK?4'<4 2 Oli, tSEL/^JV 1 0 0O# 
BfeHISCl -CnlctlWKlttttSiLaai^aT-OC 1 - 
OCnt, S 1 -S nU^o*§#m*Sg^OC 

1 -OC nU*«*ffiVDD-4 fcli«»«it*tt»+« n 
I«aiSIIK4 5 0 J:*tUv>4, ft, Sftft#D 1 
-Dmli, ftWrhfcMYU 1 OtCv'JTMCtt 

H@K7^<4 1 OrtOH^L^V'taiK-Cv^ 

SSEfl^S 1 nli, ftm*hfemV7<< y<4 2 01: 
7.9- HE^S7&XV l 7'7>*>rm^BL1>mi&Z 
ft, BfSK9>f/<4 2 0rt<0H*L4v»BItt-C«}gO3t 

«S*t4ti: 4UU^A-«UiS*LTia-ftEtt4 5 0Cft 
^$n^,o #m^|5]^4 3 0, 4 5 Oli, ffiJ^OA 
1 U«ttSiifclB*IIItt4 3 0, fciOTOig^OC 1 
U»«?*Lfcfli^@»4 5 OOAIUKfllfiK^ll^L, •fife 
oai7Ji]S&4 3 0, 4 5 Olira-H^W-ST-**)!]^^ 

[0 0 16] fU^lffl^OA 1 lzmm2Htzitij]®®4 3 
Oli, ***4A:tt5g*j«*J:tf»i(]i*(a[S:tt4&+*C 

3 ii-±y*N^ + ^^am*«Mos i-7>^#4 3 

2t, MOS l>7>y'X?4 3 U * 7$1jff , ±m%LW 

mttz\t^Mm\mtz>tztb<oy^ k^-t a«4 3 3 
t , d 1 a x v*w.mm®^ p c zmm&m 

L, f^lif^U^^LTMOS h 

4 3 2 or- hiJiO-T* 1 ; K?4'<tt4 3 3 UflM&t4 
$IJffgf4 3 4 t^WLTV^ 0 7°'J h'7^^*g|54 3 3 
li, MO S h7> i/7 ^431 **7Vmttz\t*.W& 
WJ»t4fc*UM0S h7>y'XM3 lor-h£m 
iims VDDi ii««i*fi[t:S'at iCMOSM^P 
ft^Ji/fliUfflMOS 4 3 SiJi-ZN^- 
+ **a«WfflMOS F7>y'X? 4 3 6 t, MOS h 
7 4 3 1 t-gMHItStiOKMOS h7> 
"J79 4 3 1 cor- I-meVG l SrHifm&VrefUS 
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«t 4 h7>X7 7 y- h 4 3 7 fc£WU MOS 1-7 
>>'** 4 3 5, 4 3 6iiJ;0 f h7>^7ry- M 3 
7W#y- hUiWSPffl4 3 4a»f>0MW«|&?ft.*o 

[0 0 171 tli;&J8?-OC 1 i:ftesti^(BABB4 5 
oil, ^SM^S l KS-2#m»WttVDDisJ-u*«Mi* 
eS-tti^t4CM0S^ >A-^»«OPft^*lM 
OS h5>v'X*4 5 lii^'N-ff^^IMOS ^7 
>y^H 5 2 £*LTv>* 0 

[0 0 18] Sgi&g§4 0 0UJ:4W«E L/<*;U 1 0 
OW^ft^fe^Si^-r^o nS6^e>, »tK7-f^4 2 10 

RSK7<f'<4 1 OKSflfc^D 1 -DmiJi 

^Bt*t4*«St*J»fi-?-PC* f tt»$*i4o 
^■FSK?^ 2 OK**- m-tSTJ3«fcU f 7'7 > 
*>rfl-^BL*«ft|&S*L4i:, WBK9>f/<4 2 Ort 
^IgLiv^^'^ '*fr7igi%<D$.* > ±W*) ti*> 
W)7j s -/7>^>^m-^BL<7)2t.T7!i J t) t£*>±T)* 
^U-f-it-PftRWLjtjfeiEm^S 1 n* f » nfflcoffi 
?J[I]i§4 5 0 i:/7 >*>^I-s§-B Lco^l^ipgfcpiji; 20 
y7>*>rWJIv>tSMi:tt?^o -cot 
#, iIK5-fA4 1 OUlgfJHi-f D 1 ^Dm£i:t>*7C 

8MUfMg-*PCfc» BtKf-f^M 1 0F*|co|1/kL&v> 
IttTv^ U/HCjE!ft$itfcettf|-tD 1 -DmT)*m1@ 

<oaj^n]K4 3 oic-e-ti-rtitt^^ti^o 
[ooi9] eht\ aiM^OA i u«iR$nfcm*ia 
g&4 3 o twasrFoc i u*asiifcm*Htt4 5 0 

£*j**ifcft©fiB*-c*, «rfto£tFrci«g*A 1 a* 

h is «t t/0 3 <0# JE^ OWSPttS * tfcEfl 1 4 0 * ffl L 

[0 0 2 0] it, 1****3 ft S«J0Ufe-Cl 

•C, tB*@»4 5 OUJSI^T, 7*5 >+>^ffl^B Lt)* 
"L (07) fcitfifeSHB-fS lsWgttfcfl-u 

^-C* <K MOS Yy>V79 4 5 1 ti* £ 
it/MOS h5>v';**4 5 2 ti^7»JffllS^-t:m^3s 40 

asMT-oc n«±«au^;VC*t), m^s^Foci, 

O C nHWJlS^O C2- O Cn-Hi*jg«fl* VDD 
WOl>X-&Z>o Z<V&V£X\ fa1jm&4 3 0Kli3V>T, 
fEitHf-'s-D 1 t)* "L" U^K fciEWKSKMaifi^P 
Ct)* "L" «I»«4 3 4 *»i3 0^UJ: 

7*'; K?-f;<84 3 3<OMOS Yy>V79 4 3 5 
t) { * is X f/MO S h y > V7 9 4 3 6 t h 5 > 

77 t Y- h 4 3 7 fc*«*7W»SnTM0S h5Vv 
** 4 3 1 coy- hmfeVG 1 7) f miS«f4VDDU^^ 50 
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T\ mC<MSP«H 3 MrWm^V-l >), MOS h5 
>>'X* 4 3 2 coy- Ym&V GltfW&W&VWV'* 
;UT', MOS h5>>*7,*4 3 1 t)**7$IJ8P, iSit/M 

0 S h 5 > v7 * 4 3 2 7)'t >$«®^ixTiti^«i L OA 

1 U&a?ftTV>£#®EL3iT-EU~El,n©-)*>, 
W«EL* : fEl.l-El.n-lKlijfimEVDD)i*ft|&$ 
a, WSSE L^El,l~El,n-l<73^§*(±iS^(6](: 

[002 1] mmt i ic^^t, m#i]8&4 5 0 

(CiSV»T, 7*7 >+>7M^"B Lt5 s "H " V< 

*»:«*■)**>»», jtiSft^-S l 

•C, MO S h 7 >v7n ^4 5 1 &*>$IJ®U isit/MO 
S h5>>'7,*4 5 2\t*7ffl®2tlfzt fcmijlg? 
OC 1 UW.WMiu.VW l- ^)l<Di 5X'&Z> 0 ft, COt 
flU/S^OC lW^Offl^JBT-OC 2 -OCnfcS 
^mftVDDl^JV-C**,, :«T\ m*E]K4 3 0 
Ki3V>-t, iMMTtD It)* "H" i5 <£ 

sijani-f-pcT)* "H- i"ois.z®r)&t>t)* mmu4 3 

4^h<D^.ZX »K 7 ,, n*7-f^4 3 3(?)M0Sh 
7>yXH35tF7>X7ry-h 4 3 7 ti*t7 
i3 J r/MO S h 7 > : J7 9 4 3 6 tf* >UW S tL 
TMOS Yy>V79 4 3 1 O"*- hW&VG 1 t) 5 ^* 

sfiu^^'c^ isii:<sij®sb4 3 4frbom 

•f-tCi'), MOS h 5 > ?4 3 2<oy- hmfiVG 

2 A' MO S h 7 >i/7 9 

4 3 1 tf-kMM%m, «t t/MO S h 5 > 'J 7 9 4 3 2 
7)**7$W£*iTflb;/jSi'-0A 1 7)^7CS»f£ILl7)*^ 

"f E 1 . 1 - E 1 , n-\<r)-^^M^-X%\%Vm^% PC<D/* 
H'7i)s<DWlffl1fcW,tZ>o d©^<^^(Ui, 
T7)*t)l$.6-e, m^S^OA 1 Olfii'tiE L»^* 

?-El.l~-El,nCO^F±S»l±, «ii*^VDDhJli*(6]m 

[0 0 2 2] B#^IJt 2 i;^^> t, 7*7> + >^€ 

•f-BLT)* "H" U^;K04»t^-C, £±1^11^4 3 0Ui3V> 

fW®gB4 3 4 7)»e>oM-f-^J: 7*U K5 -f A8f>4 3 3 
COMOS t-7>>'^^ 4 3 5, 4 3 6* f *7W», i5l 
0*h7>7.7ry-h43 7 7)**>$IJfSl$fLTMOS h 

5 >'/79 4 3 1 CO-7*- htfiVG 1 7) { *$l;fi:Vref 

i/^n/u nt<iwaia4 3 4j»»?»ofli-§-»c 

it), M0Sh7>->*7.*43 2 coy- hmfiVG2 3» t 
^^meu^^coiiT-, MOS YyyV7t 4 3 It)* 
SmyfcSiJ®, £ J t/MO S h y > V7 9 4 3 2 j)*t 7$iJ 

faisnTai^ST-OA 1 ^hmHm.\Y\¥^^fiha 
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fcS^Sfitt. P C # "L" U^MCSJ 

•) fbofcft*>^7 > * > yjWWjn' i T% fcjHc 

^Lfi*^»5e+4w tKioT, **SMU«Hg4f- P C 

0 S h y > 9 4 3 1 A J *Bs£$U«l £ fiT , #$E 
L*^E1.10^«iatt*fllJSt4y'f K<7)JH*[S] 

mi**** 1 **.* :kii4v»o 
10 0 2 3] B#2(iJ t 3U44t, {UAI§1K4 3 0 
KiJV»T, MOS h7>v**4 3 1**56**1W», & 
iO'MOS h?>->'**4 3 2 7>**7iMSil£tlTV>4t»c 

a* "L" u"«>uk«j i) #*>•), jfeim-^s n±mjf.me 

VDDl/^H-islJO MOSI-7>y^?4 5 1li 

t7p, fc-ttfMOS h 7>i?X9 4 5 2 l± * > fM$) 

ai^ST-OA 1 7$>e>W«£E LX7El.llc£Vit IF1A 1 

*r«EL*7-Ei,ico^§i:^m^«evD 

D t )t^fn]«E VFlCO*fi: t C0H7>T-^7tm £ tlX V»4 
$EL»7-E 1,10:5^*- KHtt«>«*|6|«EVF3i*3f 

m<Dmmx%jtti> - t^-r-^iwfrmEVFii & * 
t, i<o^aEL*^Ei,i*»»fa«»i!t"eiljti-*o 

#«E L^T-E 1, l<7>^$** J S«mfiiVDDT«m 
[0 0 2 4] ^iC, B#*Jt 4Kfc*i:, ftdftChPjfe 

%2titzi&m>xx' i otitic 2 \z £z>m&&m 

"H" u * ;u , ±> X O'TtMEffl^ S l tmi&Wtt. i"<)\>\,z 
ffliJSfc'K MOS h7>vX* 4 5 1 l±5j->W», £ 
itf'MOS h7>->**? 4 5 2(±*7frJ8q£*lTaJ2jJig 
7-OC 1 lim?£«fiVDDU-^Mcgj ft, -<7) 
fc§, iii^«T-OC2li«%u^;vT-**), a*»T-0 
CI, OC2jattOffl;&«?-OC3~OCnM:***ffi 
VDDU^^f*-5 0 dcD£Pg-C\ m^H]K4 3 0Ui5V» 
T, lEUfi^-D 1 a» "L" fcitf^MUflUs 
-f pea* "H" u^Mctt ffllSMU 3 4 H 

<7>M#t:± I), 7"'J K 9 4 3 3<7>MOS h7>v 
X^ 4 3 5A { * >iM®, fcilfMOS h7>"7^?4 3 
6t h7>Z7 r f— Y 4 3 7 ii7& J :*7t1J8P$;ftTMO 

s h 7 >->'^ ^ 4 3 1 <oy- vma V G 1 v 

DDU^;m&»K |S| U < flJftlgM 3 4 J5»e>0{|-f 
•3, MOS I- 7 >-JA9 4 3 2<oy- hmGVG 275 { m 
jgmfiVDDU^;Pt^»), MOS \- 7 > ^ 4 3 1 # 
* 7«», H X VMO S h 7 > 9 4 3 2 >M« 
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SftTiB^JIT-OA 1 U«ttmflWflM&3ft. WflSEL 
*?-El.l»Clia»*EVDD* f ft»$fL, WtHELHT-E 

T^itfftELjfrPEl.l-El.n©?*., *fi|EL»T- 
El,2fiL^»±ifi«EVDD*<ft»Sii, 

[0 0 2 5] ±»0:MtiSWfPft-£ PC ^4**18 
;*)i'Z(OiLt ) T-t> t t)8f<i},X\ jt^|6)tC7tlS$nTv» 
4 # « E L Sfrf E 1 . 1 ~ E 1 . iKO^tSfca^Ktt W 

j:-9uejeLfc»^ »s«ciuj:4*ataB-c, aj 

*^EL»T-El,2^El,n<OM«Ol;fi:i±mjSS&VDD 
l^^;w-C*4o iOti, LUT-El.lUSEWSIt 
IFlA 5 «*&?n, C(0^m»£IFlT-^EL^7-El,l 
OSF^$***iE*lRlU**Sn, *«ELST-E1,10 

4it^-C#4)l*[a]®EVFlt*^-7 m^j 
*fOA 10«fi[* f «*ieoWEVF10*fiU*4iT* 

^EL*T-El,2-El.nW^^§l:7l J ifi7tm?tl, CO 

t£> ^ELSi^Ei.n-tiomaE^aEtt, w^e 
l*t- ei. iu3e*» i FiJSLtomaa'itfu i f 

lT^»)1-4^i:^T*§^v> 0 Lfci'ot, ±kEOJ:-9 
ic, 7-7> + >^»iMi^T^T, tU^ST-OAlom 
tt*»*«E L^T-OMi^(fi)mff VFlomffi ta&^L < 4 

t, #®EL^El,ll±£S8£IFl-Cfg|&t4^i:A* 
30 [0 0 2 6] Ja±0»ftli, *«E L*^-El.l*«jt 

a itf%%&±z-*tz$bm~o^x<D*.mwitztf, m 

0*«EL*^pK:ov»Tfc|ajttKl6ftL, t*EL/^ 
JHflOi LTI±, Piffi^C 1 ~C nOjfe*«r»B*tw 

&&<D&G® E L H7- * * tz t5> t n B# KI&tc; L T w »4 

[0 0 2 7] 0 0 b 

L-COtS2 5HSWOWft«jl5 0 0iJ«tt/|g»^S5 0 
40 0UJ:S*ttEL3E*«fllOKtt*ft«:H4»MH8 t 
#SRLTR9i1-4o fetiSS5 0 0l±, tSEL^* 

i o oi&jsmmmtzmDiGi, mwzmwK-rz 

fztb2<7)k (k = 2) «Pgp=4BIST-g^1-4 iOt 
LT§i^t4o 04 Ui3V»T, ffig)Sg5 0 0 li, ^ffi 
K9^^*5 1 0 fc, I1K7^A5 2 0 bvmj&Sti, 
®mV74'i5 1 0(i, *«EL^^* 1 0 Ofl^l 
HAl ^Ami:m^W«^?tl4m^^6?-0A 1 -OA 
mt, #ai^lST-OA 1 -OAmi:, jfe3tM07*7>* 
> yWWf U**StW»fi|-t PC-fciU f k = 2t"y hcO 
50 mmm^D l [i:0]~Dm[l:0]K*^S*««*fcli« 



(10) 

«smft£t£&U j£SJWM«?ue»«-tDl [l:0]~D 
m [ 1 :0] t:£o* § i%p u 1 5 fcW&L 2 I i& 
£{fc£1-*mHcoaj2l[5]K5 3 0 t£#U HK7-f 
A 5 2 0 (i, £®E L><** 1 0 0<O#^gHCl -C 
nUS^WSfic^tlSm^JI^OC 1-OCnt, 
IfSl-Sn i:*o-# ftm^S^O Cl-OCnCl 
»mtfcVDD*fcli«»*fi:4:ftl&1-4 nflOtfJ2Hilft5 
5 0 i:£;frLTv>£o ffi, IftgfDl[l:0]-Dm[l: 

o]u, K7-f/< 5 1 0U'>yrjuuft»s 

tl* SSK7^«5 1 OrtWia^Lirv^ElKTv?? WW 10 
U«ft3iiTfltfj||]tt5 3 <Mcft*&3*i4o £2 
flTSS l-Snli, ftffi*&RCK?4'<5 2 01:^5- 

M(&K9<f/<5 2 0rt<D[l*L£v>[lB&-ei£JI2?>£*>T 

tZh±tf*) \z*ti? nmm LtzM&(0'<H'X 

t U:i^^'£&£*lTft2;[5]§§5 5 OKttl&S 

*v* 0 #aj^mi^5 3 o*>i5]i&#j£ii, di^«^0A 1 

U»fit$*t.^aAllltt5 3 0«*a5K^L, &£iJ#II 
B5 5 0O®tt»ftli, ffi^M^OC IKSRSHfcffl 20 
*@B5 5 0»*H4U^L, ffiom*H»5 3 0, 5 

[0 0 2 8] ffl^SS^OA 1 fc*«S*ifcffi#|5|»5 3 

ft i * C M O S fllJSO k = 2 flgftltttt § P 
f + **aiHJfflMOS h 9>v** 5 3 1 (0), 5 3 

i (DniifN^-Y^^mibtsmMos h 9 5 

3 2 MOS h7>iS*9 5 3 1 (0), 5 3 1 (1)** 

<7)2ii<07 p, J K9^'SB5 3 3 t, fEUl^D 1 [1:0] 30 

£U^;i^&LTMOS h7>v^? 5 3 2 ©y- hi5 
llf-fV K9*/<«5 3 3 K{JM&+««|»«5 3 4fc* 
tU^oMOSh7Vy^? 5 3 1 (0), 5 3 1 (1) 
li, ffi#«TO A 1 4 »P»:*tJ£1-*Sg«a I F0 
(=0) , I Fl, IF2, mmtXf-kXilLUA (= 
0) , I LI, IL2, IL3*tt»-r4fc*U, ffiUl^D 
1[1:0]U&*£, H6»:^tJ:TU*iJ»S*i.*o + 4 
5£*3fc I FOfc i tf**8tt I LO<0 1 # li, fEtt£-$ 
D 1 [1 :0] = "00" \Z £ •) MO S h 9 > v*X 9 5 3 1 40 
(0), 5 3 1 (l)3» t *U*7MSP5fL4 0 ^mffiIFli5J: 
tfTcmSft I Ll ofcili, I!MltDl[l:0]= "0 1" 
\ZX *)MOS h9 5 3 1 (0) ri^SsiEfc «t If* 

m^ftlJ^l^tt, 5 3 1 (l)***7»J»$*i.4„ g*aiF 
2fc£U f *m»iUL2cDt§l±, l[l:0]= "1 

0" CiWOS h7>i?Z9 5 3 1 (0)j&**7Mai3 

5 3 1 {vwfcftfc&i.if-kM.msmziiZo 

*IF3;&J:y f **ift IL3<7)i:#l±, SEtMf-tD 1 [1:0] 
= "11" i:J:l)MOSb7>-/X^ 53 1(0), 5 3 

i (mmzfcmmtzitfKmviMWztiio mosf 50 
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9 > >*7, 9 5 3 1 (0), 5 3 1 {\)<nWMMMW}\t. W 
x.lf> IF2=2IFK I F3= 3 I Fl i 1"* Jf£\ 1:2 
<07<:^ ?U|S!Ht?il^o MO S h 7 >s*9 5 3 1 

(0) , 5 3 1 (l)t±iB«5W»i-4fc*K, MOSt-7> 
'J 7,9 5 3 1 (0)U$M*$ftay'J K9*AgB5 3 3 
li, mmm^D l [l:0]OHTfilf7 h<9«l&{I-f D 

1 (0)i:*o*£!§gi(i£*u MOS h 9 5 3 1 (1) 

\Z&m$tlZ-7'>) h'7<l'W5 3 3li. eiftffi-tD 1 
[l:0]©iU6f-; hoSOWt-SD 1 (l)»c£cf£SE 
tb£ix6 0 &~f y ) K?-f'«»5 3 3 tt, MOS h9>v 
5 3 1 (0), 5 3 1 (l)**7M»iJj:0 f **aiW» 
t5/;»i:M0S h 7 5 3 1 (0), 5 3 1 (1)<0 

Y- Y £ WBM£L V DDfc X tmiAMtt. ^fttti" •& C M O 
SflMt<OP*--ir*/ugiWflPfl!MOS h7>yX^ 5 3 5 
&iZ?N*-V*)l'MfflmRlMO S h 9 5 3 6 

t , MO S h 7 > 9 5 3 1 (0), 5 3 1 (1) ££*sfL 
W»1-*fc*KMOS h 5 3 1 (0), 5 3 1 

(1) oy-HfiVG 1 t&mffliLVTeUZ&mi-Z Y7 
>X7ry- K 5 3 7 t**L, MO S h 9 V v'X 9 5 
3 5, 5 3 6Hllf h 9 >X7 r^*- h 5 3 7 C0#y- 
H:«l»«4 3 4 ^e>W{i-SHWS$*t£ 0 

[0 0 2 9] th^^T-OC 1 \Z&fii2tltz8lJj®&5 5 
011, IU4 U^-TJ: ^ tc. jfe*#-tS \\z&-3$W®M 
ffiVDDiJJ:a'»**fi*ttl&i-4CM0S'f 
t«Pf t^;l/IMO S h9>v'X^ 5 5 1 j3i CFN9- 
f^^lMOS h 9 >v^^ 5 5 2 £W LTV>£ 0 

[0 0 3 0] 0 0 lUitlEL/^jl/ 1 0 

(xomwiumimw-tZo nm-h. mmv7j^5 2 

0 IZA 9 - h H*§r S T is X If f 9 > * > ^m-t B L 

HSK9^/<5 1 0H2lf7 hO^KiM-tD 1 
[1 : 0] - D m [1 :0] is I XI 7*9 v + > B L <0^°;v^ 

PCtJ ? «&?*i^ 0 n«*»?>l!6«K9'f/<5 2 01Z7.9 
- YiE^STi5Xriy7>^>VQ^BLim^$ni> 
t, HfffiK9-</<5 2 0rtcoa*Liv»l^c>, 
x jKJBoi *. ± # t) 1 4 *> T** •) * ? 7 9 > + > B 

fSl-Sn^, n1i«om^Ill»5 5 0U7"9>*>^ 

#^-b l t r 1:7*9 >* > ymwiw\*xm. 

m%.lz$&Zti& a Z0)t£. ACK?'fA5 1 ou^ 
SlM-t D 1 [1:0] — Dm [1:0] J: tf **8ttiW»«-?- P C 
tf ? tt&£;Ji£i:, 79 > + >7WW*#tf#*2M^S 
l~SnO^Oft»rti:, 7C«it$1J»{f^PC 
t, fi§«K9-f^*5 1 0rtcOi]^L^^[5I^Tv>'7 
tC|E»?*ifclEI6IS-tD 1 [l:0]-Dm[l:0]^m^cotB 

[0 0 3 1 ] WT> iB^ST-OA 1 U««?*ifcaj»EI 

i^s 3 o tm^s^oc i u»asnfciaiiB5 5 0 
<r>mmz^x, Ht«*ci**j£*$*t*«roaB^C) 
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1 ^ffift?ix4'^o/-^,(0t^LT, H 7 

[oo3 2] t-r. mm.%kcwi£.&zixz>®.mkx- 1 

X\ {ht)®8t5 5 0 ICfc^T. 7*7 VT'fTtB 
"L" U^JU. fcitfjt^ft^S 1 l^H? 

MOS 5 5 1 l±t>ftlj», iUJ/M 

OS hv>->'*? 5 5 2 li^7$lJffll$*tTtb^^T-OC 10 
niS?imf3:VDDL/^;PT-*^o ft, iWti, tB^S 
^OC nli«J(feU^^T-$)^, tti^JSH'-OC 1 , OCn 
H^MS^OC 2-OCn-ll±«^meVDDU^^ 
-coSPirT-, ffi;fr[e]S&5 3 0i:£v>T, fEt&fg 
-f-D 1 [1:0] = "0 0" , -T iSttfrtD 1 (0)fc 
±CfDl(l))5 ! "L" *J:tr**i**l»fi-tP 
C# "L" U^-e**), $IJ»§B5 3 4 7)^<0{g- r f-(Ci 
#7°'; 3 3<7)MOS h 7>v** 5 3 

5* J t>|IJffll, iiitfMOS hyy-sA? 5 3 6 t h ? 
>X7rr- V 5 3 7 fc#*7SlJ8|l$*i.TMOS h 7 > 20 

5 3 1 (0), 5 3 1 FtttVG 1 (0), 

VG 1 (1) VDDUt/i'-e, 13 C < Mfllffi 5 3 

4 ^£><7>li-tlCJ: t), MOS I- 7 5 3 2coy- 
hmtiVG 2* j migmeVDDU'<^t > , MOS hy>s 

5 3 1 (o), 5 3 1 (i)#*7iwsi, aximos h 

7>v'7n3 2* t *>*J»3*lTffi-*jaHF-OA 1 tt« 

*U"<we*4o L£rt J oT, §R§ffi«£A 1 US' 

ftSftTV'aWttELa^T-El.l-El.n©^, 

L**El.l~El.n-lUtt«*EVDDjJ»tt*&3ft» 

E L*^ El. 1- El.n-10#^S*«iil6*|nH=3te«-5ix 30 

[0 0 3 3] ftSOt n:**t, ai^B]K5 5 0 
ICfcHT, 7'7V^>/f-?BLi' "H (>-W) " 1^ 
jtJEM-f S 1 \m*kn.GLl"<)l<<Oii 
X\ MOS \-7>i?X9 5 5 1 lit >SM{»fc «t [/MO S 
l-7>y^? 5 5 2 \±t7^m^iltzHX&,ti^sl-0 

c i limjsafevDDu^^ot iti^o ffis -<ot 
#, waaHPoc i j-mom^ss^oc 2~ocntm 

jl«eVDDl/^^f*-&o -COSPST*, m^Ji]K530 
K±Jt>T\ fgtt@*D 1 [l:0]= "10" , 1-4:*?*,, 40 

emi-si-D i (o)* f "L" wownx, mmm^D 
KD a* "h" if*ma*i» it -*§- p c *» 

"H" l"<M;:«iJSfcij, $IJ»SB5 3 4^P>0^-ttC 
J:l), M0Sb7>v'X?531(l) ioyj K7-f/< 
^ 5 3 3 OMO S h 7 > v'7. * 5 3 5 £ J: tf' h 7 > * 7 
7^- h 5 3 7* f *7*IJ», i5 i U* M O S h 7>:/** 

5 3 6A ! t >$IJ^l$*tTMOS l-7/y'X? 5 3 1 (1) 

E £ < $IJi)gR 5 3 4Ji»<bOfl|-?-UJ: MOS 1-7 

5 3 2©y- hmevG 2 Ti^^mei^^^ic 50 
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MOS l-7/-/^?53 1 (o)or- f-m 

evG 1 (o)* f msmevDDu^;Koi it-, mos h 
7 y v * * 5 3 1 (i)tf±m&im, a «t (>*m 0 s j- 7 

>->*^5- 5 3 2 * f t7$IJffll?tl, MOS 1-7 y-JT. 9 5 
3 1 (0) *** 7 *IJ» MOS hy/y'A? 5 3 
1(0), 5 3 1 (l)OHMOS h7>->*7>^ 5 3 1 (1) 
W*?-y>LT{li^^T-OA l^t>7<:SSr£IL234 J fit^$it 
i. jSWlSlK-ftfcSftTv^tfttELifrf-E 
1 , 1 - E 1 , n-1 ^ttStWaifll # P C " H " 

U^KDfflBB, 1-^^t > 7C«»!l$)Jffllffi- t fPC<7)/^l-7.i{@ 
(DffiFflScS-r-So dO/^7,i|fS»±, y^U7s<Di-t,T* ? *) 

*jft-c, m*»^o a i <r>m.mm im^mmn 

H&XSkifrt * c t tfx § 4 ^miffi I F2t?e» L t § 
<0^EL*TO)ffi^f6]*JEVF2O«&i i5^Tfi< 4 

»)ii#*T% •#aEL*?-El.l~El.n«) f »*feS*tt, * 
VDD t )ffl*[6j*JE VF2^«fe t cdHt5- i •) ^T^5 
£ ttx v ^ o 

[0034] nm t 2 yyy^yrm 

tBL* 1 "H" ai^[aIK5 3 0 icisv^ 

T, 7C*»M»te-S-PC* f "L" ly^KC^J 
S1JffllgB5 3 4^C)Oifi:± "J, MOS h 7 > y'X ^ 5 
3 1 (1) flOT*>J K9^/««5 5 3 3OM0S h7>->*7^ 
^ 5 3 5, 5 3 6*^7ttlW?*T-* 1 1 <> ^ h 7 >7>7 
ry- h 5 3 7 3i*^>SljaiSitT, MOS h 7>i?Z9 
5 3 1 (l)coy- htfiVG 1 (D^ifmeVref 
^K«JI)#*>IJ, MO S h 7 y'JT.9 5 3 1 (0)<DY- 
hmffiVG 1 (0)* t *»*ttVDDW^^, iJit/MOS 

(•7>->*7s^ 5 3 2«oy- htfivc 2^s*mei" A < 

>ls(D$iX\ MO S h 7 yVTs ^531 (D^VXM 
MO S h 7 y : JX9 5 3 1 (0), 5 3 2^^7 
SlJSPOif-C, ffl*3l ; ?-OAl*»^3e*StIF23j f tt<&$ 
it4 0 ^<Ot§, #«EL^El,l-El,n<OjJ&7t«$ 
nrw>7 f -^§fi(i, 7C«»f£$lJffll«^-PC^ "H" 
;w •) mt>vtz#&fr h 7"7 > + > $ T\ 

I*i:tttS*i, 7*7> + >7-^W^Tli#*T% fB*SS 
^OA 1 ^tfi^iE L»^(OjlS7JrS]mEVF20Se 
t«*t<4r*o 7*7> + >7-^MIi, 7<S»fL$iJ«{i^ 
P C Oy^;i/^(St ^ L < L X i> I Z <V/OVZ 
«J:«)^L**»-Kiei-4C:t»=J:o-C, 7<m»f£f)J^fi 
•fPCW "L" l/'O^OWOW-mmtHzi. <o y 75tf 
MOS 1-7 ^ 5 3 1 (0), 5 3 1 (l)rf±W%L 

[oo3 5] >Xi~, nn 1 3\zzzt, mum»5 3 0 

IZ&^X, MOS Yyy-Jy,9 5 3 1 (D^SaftSlJ 
®. iJitfMOS h7>v^^ 5 3 1 (0), 5 3 2*** 
7ffjai$tirv»*^-C% tB*EK5 5 0HJoV>T, 7* 
7> + >7'{f-?"BL^ "L" UsOUlZtyt)^£>t), 
fi-ts H±m^mfi:VDDly^;HC^l)#tol), MOSh 
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7>v^^5 5 1 11* 7 SUSP, fcit^MOS h 7 > 
* 5 5 2li*>$IJ8i>£ft, ffl*«TOC 

•!#*>»>. iB^if^OA 1tJ^WSIEL*^E 
l,lK£mSUF2* J £i&£it, #«EL*T-El,10Sf± 

ft^TtmSit, *«EL* : PEl.l<0# r 'f *- KfcteO 

#fo*EVF2fc«r4i:, C«)*«EL*^ El.ljWffB 
OWJt-CHjfetSo *«EL*f E1,10*4M*»* 10 

[ 0 0 3 6 J B$2siJ t4U444, »**ClJ& f j£ 

1 otwIMC 2 U <fc -S^Sgm 
T\ tMjlltt5 5 0KiJV»T, 77>*>7<lf BLA { 
"H" u^K fcitfjfeSm^S i4qftJMttw<*c 

SJl3#fr*K MOS h 7 5 5 1 tt*VW», £ 

itfMOS h fy'JA* 5 5 2l±*7f«£iiTai£lJls 
T-OC l tt***t3[VDDU^^t:«i»)#i3-So :o 
m*JBf-oc2i±»*u'<n'-c**), m^Ji^o 20 

CI, OC 2 W.n<Odti7J^T-OC 3 -OCnlifciKWffi 
VDDU^WVT-<fc£ 0 CWgpgT, ai7JlsIK5 3 0 lCj3V> 
"C, D 1 [l:0]= "0 0" , i-ifirfc*,, BUffi 

1 (O)iJiO'D 1 "L" U^>K is «fc Xf-kXM. 
•WflW-PC** "H" U^^K«Jt)#fe»J, *WSP53 
4 * 5> J:»K #7*'; K9^v<«5 3 3WMOS 
h7>y'X? 5 3 5 £ i C^MO S h 7 > v 

^? 5 3 6 th7>X7ry-h 5 3 7 t*** 7W»3 
ftTMOS h7>v*? 5 3 1 (0), 5 3 1 (\)<T>Y- Y 
SfiVGKO), VG 1 (D^migmeVDDP^^H^ 30 
•K ni:<MfPff 5 3 4*&Oft-9KJ: MOS 1-7 
V>'7.? 5 3 2 07'- hlfiVG 2 7> j mzliEft VDDl^ 
MCfcl), MOS h7Vy*X? 5 3 1 (0), 5 3 1 
*7HW, JsitfMOS l-7>y^? 5 3 2j& t *>««l 
?nrm^«?-0 A 1 U»»mffi**tt»Sft., «fl(E L 
^fEUUJiiSmEVDIhWIM&Sih., ^iELffE 
l.l)S t 5&**flfJhi-*o -<Ot #fi§ffi&A UC«^$ti 
TV»**«ELSH t El.l-El.nO^^, SSELf? 
E1.2tt*M±i6«EVDDjJ f ffii(&$*i, 

liiS73[6j^7tm?n^o 40 
[0 0 3 7 J ft, ±5E<0^m»Stfl»'®#PC<0>''?;W^iH 

4 E L m=f- E 1 . 1 - E 1 . nOff kjmi 

u ai^s^oA iome^maisfi:vDDV'^;nc^s 

ilC^LfclS^ »ff*C IK* £U 
#$^OC i^femfew^;nc^i)#t>o/-B$*T-, 
* tl E L Si^ E 1 . 2 - E 1 , n<D m?*<r> li V DD 
U^;VT***o WfllELJITEl.lUjgWai 
I F2t>« $ *u £ W5£*a I F2"CW«E L E 1, 1 
0»£SftjWE;tf|6|Ua*3ii, #«EL^E1,1W 50 
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jit-OA i wme* ? ni^(6]mEVF2wi;e:u^-5iT-« 

S*tt VDD U t mUftmg. VF2 fc cogfrWSJET-* 
^EL^T-El^^El.nO^^li^Ttm^ix, :« 

^rftELjf^Ei.uitcomajjian, wsie 

LStT-El, lli^*ffi I F2JJl±0«** t a[ii. fcWffi I F 

7*7>*>^w»m*T% aj^s^oAiom 

ttd^lSE L«^M73[6]«EVF2WffifitB&^L < ft 

t, *aEL* : fEl.lli56*8lEIF2-C«tt1-*Ci:*» 

[0 0 3 8] ELtOttflUi, #«SE L»^-El.l£f&7fc 

O^HELJE^Uo^TfcfSISUWftL, WttEL'** 
;H00i LTI4, Ptffi^lC 1 ~C n<OM&i®m%.lZ 
iSmr-m *) ill" 1 1 i> (I, ^ffi^ A 1 - AraOi *>tt^ 
»»«»*3e*ri:U2 t'7 hW^Siffi^D 1 [l:0]~ 
Dm[l:0]HSo*IKSi1-4-t{Cj; »)> ttftOtt»ti 

[0 0 3 9] A % ±ffi»liJj:a f »2**«t?tt, *m 

jStR— f**»^ov>T, &7*7>*V^«H|<Di[ 
» w^Sffl Pfl icS«ifLT-!K» ? #i 4 tt&fte -5 *» it M <0 

0*S«t**$nfc*«E L«i^Od *,76aE$itftv» 
»fi«K»«$*Lfc*«EL*T-0*±S*^?>, 

*aEL^ic^m^w±©m^ j ffia, 

*^E L»^^^a<7)»JST-|§7C?-^-5 CU'tli 

*®m&<Di ^feiftvm&mmizfcmmx'mmztizfr 
itzw,mm^mx<r)*'€\t\ mmnm^mm^mw. 
X'sm^tLtz^mm~aixn, z<D±mvix<nm®M 

fttf, #7-7> + V7-^M<7)iI^O^JcfflffllC$mifC* 
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[0040] **a[-ew«ttoBBtt«p.ft*, #7 
y7>*>y»iiHoii[SfcojtacJti!Hnc5fe*afcei6$*i io 

*« n x-mtb $ *. a $ *> it m^jtsw 
WK3e*»-cigtt5nfcini«[«)*tt**, #7*7 

{0 0 4 1 J 

[$&W«0»*] *«W»Cf|*>4*ttEL***«««ii 

^ftuiifewRfitwiiiix, £7-7 >*>rmffl<Dm 

K««SftfcW«E LSI* <&ffift*Sftfc3£S**tt 
® K 7 ^ ' «r>m^ £ a c t 4 < Staictt* $ 

mmx-mmitztz. ^mim^mmomm-c^ 30 

<D£«£E L ***>*2F|6l*E0>*ffiUfc*L < 4 a 4-e 

Be****©-?, &7vy*y7m%<»mk<r>l£®m 
$K/c*jtELfl*^omi,t<7)iiSnii^l±4<> £®E 40 

L**iig*a-ee»s*i, mm<n&&x-%jtt z> z t * 
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[0 1 1 1 HJfiWC*4*fttE Lfc^BO 

fgi&gg<OII]S&0o 
[0 2] BlOK»*llOiftf*«raW1-4^'f 5 

*- ho 

[03] ll i oe»fSllu£**i.s yvxtteixf 

[0 4] *»WO*2Hi6«-e*4W«EL*^SIJlO 
[0 5] H4«)e»iltt©»ffiK?'f^<om^Iil»0|5I 



[0 6] 0 5 <7>tB;fr[|jg&tc^t ft£ F7>->^?5 3 1 

(ok 5 3 1 wnmwim^KjLZfflwftmzmwtz 
0 O 

[0 7] 04 <oiei&gg<o!&ft «:iftwr a 94 s 
[08] 04 nmnmm^i v 9 > 9 a 1 # 

^7^7.77^- h«)«|»tt]|8«rSiW-F«Blo 

[0 9] #«ELj^HfiO«EB&1Sj£0 

[01 0] fi£*OW«EL3E^*BoefliiEB©E» 

0o 

[0ii]0io nmwi&wvwimmw-rz 9 4 1 > 

4 0 0, 5 0 0 fgi&gg 

4 10,510 MK?^^ 

4 2 0, 5 2 0 HPSK?*-'* 

4 3 0, 5 3 0 iiK7-fvi<0(UJiK 

4 3 1, 5 3 1 (0), 5 3 1 (1) Pf- + **Sai;&fflM 

05 h 7 VvT,* 

4 3 2, 5 3 2 Nft^;HHJSIM0Sh7>y^ 
9 

4 3 3, 5 3 3 7°') K9-f A» 

4 3 4, 5 3 4 $tJ®gE 

4 3 5, 5 3 5 Pft^*iaiM0Sh7>v^ 
9 

4 3 6,5 3 6 Nf--v*;uSfi!JffllfflMOS MVy^ 
J' 

4 3 7 , 5 3 7 h 7 >7.7 rr- h 
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